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composition comprising one or more aliphatic carboxylic acids havmg hyd oc^r 
bon chains consisting of 8 to 20 carbon atoms (see (D1). dun. 1 and p.5. I.nes 1- 
5 and Example 16). 

Claim 1 thus seems to Jack novelty (Art.33(2) PCT). , 
However, even if a difference could be seen between .he small -^ rt «'? °< 
. 01 and the "granular formulation" of claim 1 , this difference would not be based 
r>n an inventive step under Art 33(3) PCT. ; 
wTregard to the handling and to the fluidic conditions (especially with regard to 
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t. T<*>TTTT> ANfD GAS PtmiFT ^ATTON AND FILTRATION 

The present invention relates to the removal of 
c-cranic and other pollutants from liquids and gases, 
and in particular, but not exclusively, to the removal 
of such pollutants by a filtration system. 

A number of strategies have been developed in the 
petrochemical industry for dealing with problems such 
as oil spillage and leakage, particularly at sea. So; 
methods, for example the use of detergents, simply arm : 
to disperse the oil spillage as quickly as possible 
before too much damage has been done- It is, however, ; 
preferable to remove the oil from the water without 
allowing it to disperse, since there are many toxic 
components in the oil which may cause harm to the 
environment. It is known to provide a granular 
material based on cellulose, which has oil-absorbing 
properties, the material being in a form suitable for 

• -i ^niarp Once the oil has been 
sprinkling onto an oil spillage. u.i-fc 

absorbed, the material is gathered up and may be 

incinerated. 

' Oil spillages are not the only environmental 
problem faced by the petrochemical industry. There are 
: many situations where it is desirable to remove 
components including organic pollutants (such as 
hyd-ocarbons) and heavy metal contaminants rrom 
produced water and water run-off before this water is 
released as effluent. 

It is also desirable to remove such pollutants 
from liquids other than water and also from gases (e.g 
air) . 

According to a first aspect of the present 
: invention, there is provided a filter material 

comprising a matrix in which is dispersed a granular 
: formulation of a material comprising a base formec 
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substantially of cellulose fibres onto which is . 
adsorbed a composition comprising one or more aliphatic 
carboxylic acids having hydrocarbon chains consisting 
of 8 to 20 carbon atoms. 

in preferred embodiments, the hydrocarbon chains 
of the one or more carboxylic acids consist of 10 to 18 
carbon atoms. Particularly effective carboxylic acids 
have been found to include stearic acid CH, (CH 3 ) „C0OH 
and palmitic acid CH 3 (CK a ) „C00H. 

According to a second aspect of the present 
invention, there is provided a method of producing a 
material comprising a base formed substantially of 
cellulose fibres onto which is adsorbed a composition 
comprising one or more aliphatic carboxylic acids 
having hydrocarbon chains consisting of 3 to 20 carbon 
atoms, wherein one or more cellulosic materials are 
mixed together with a powdered formulation of the one ; 
or more carboxylic acids . 

The granular material of the first aspect of the 
; present invention may be formed by mixing together one 
: or more cellulosic materials, for example virgin pulp 
ard wood chips, together with the one or more 
carboxvlic acids in powder form and, optionally, la-ex. 
'■ The mixing is preferably undertaken in a hammer mill,. 
= in which heat and friction assist the process whereby 
: the carboxylic acid becomes adsorbed onto the celluxose. 
fibres. It is thought that: the carboxylic acids are 
adsorbed onto the surface of the cellulose fibres by • 
way of the carboxyl -COOH functional group, either 
through hydrogen bonding or through the formation or 
cellulose esters containing an -O-CO-R group formed 
with the hydroxyl -OH groups on the cellulose rings. 
Howpver the carboxylic acids are bonded to the 
: cellulose fibres, the result is that the material of 
< the first aspect of the present invention comprises 
cellulose fibres from which project hydrophobic 
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hydrocarbon chains. When the material is applied to a ; 
mixture of water, and hydrocarbon pollutants, the 
byd-oohobic hydrocarbon tails of the carboxylic acid 
residues serve to attract the hydrocarbon pollutants to 
the material and to repel water, thereby providing the 
reared separation. The material, incorporating the 
hydrocarbon pollutants, can then be gathered up and 
used as a fuelstock. 

The matrix of the first aspect of the invention 
may be fabricated from a number of materials, including; 
non-woven fibrous materials, open-cell foam materials ; 
or a cotton or viscose gauze. The unloaded matrxx 
advantageously has a density not greater than o.2Sgem-\ 
and preferably from 0.01 to 0. legem". A particularly 
preferred matrix has a thickness of around 3mm and a 
density in the region of 0 . igeur 1 - The granular 
formulation of the material of the first aspect or the 
present invention may be incorporated into the matrix ; 
: by bombardment across a pressure gradient as described j 
in BP 0 50^ 214, the disclosure of which is hereby 
incorporated by reference into the present application. : 
; By incorporating the material of the first aspect or 
the present invention into a matrix to form a filter 
1 material, the available active surface area is 
increased so as to aid efficiency. Furthermore, 
dispersion of the material in the contaminated fluia is. 
reduced because it is held within the matrix. In some 
embodiments, webs of the filter matrix are loadeo to* . 
density of around Ikgm" 2 ; a density of .925kgrr.-> has been 
3 0 found to be particularly effective in certain 

circumstances. In other embodiments, a density of 
around O.Skgm"* has been found to be effective, 
■ particularly where the web of filter matrix has a 
thickness in the region of 3 or 4mm. Cnce 
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CLA1MS ; 

; ; 1. A filter material comprising a matrix in 

which is dispersed a granular formulation of a material 
comprising a base formed substantially of cellulose 
5 fibres onto which is adsorbed a composition comprising ; 

one or more aliphatic carboxylic acids having 
hydrocarbon chains consisting of 8 to 20 carbon atoms. ; 

2. A material as claimed in claim 1, wherein the 
one or more aliphatic carboxylic acids have hydrocarbon; 
chains consisting of 10 to 18 carbon atoms. 

3. A material as claimed in claim 1 or 2 , 
wherein the one or more carboxylic acids are selected 
from the group comprising stearic acid and palmitic 
acid . 

4. A filter material as claimed in claim 1, 2 or 
3; wherein the matrix comprises a non-woven fibrous 
material . 

5. A filter material as claimed in claim 1, 2 or: 
3, wherein the matrix comprises an open-cell foam ; 

20' materials. 

6. A filter material as claimed in claim l, 2 or: 

_-u^ -n^r--.--!- prmcrises a cotton or viscose. 
3,- wherein the nidCilA tompi-sc- « ^ 

cauze . ; 

7. A filter column comprising a hollow core upon 

25: which is mounted an alternating stack of filter plates j 

a-d discs of the filter material as claimed in any of ; 
claims l to 6, wherein the filter plates are adapted to; 
allow passage of fluid from a circumferential region of; 
the filter column to the hollow core by way of the 
30 discs of filter material. 

8. A filter cartridge comprising a hollow core 
around which is wrapped one or more layers of a filter 

; material as claimed in any one of claims 1 to 6 . 

9. A filter pod comprising a casing internally 
35"; divided into two chambers by a carrier which supports 

at least one filter cartridge as claimed in claim 8, 



Che carrier and the at lease one cartridge being 
arranged so that fluid can only pass from one chamber \ 
to the other by passing through both the hollow tubular! 
core and the filter material of the at least one- j 
cartridge - 

10. A method of producing a material comprising j 
a base formed substantially of cellulose fibres onto j 
which is adsorbed a composition comprising one or more : 
aliphatic carboxylic acids having hydrocarbon chains ; 
consisting of 8 to 20 carbon atoms, wherein one or more; 
cellulosic materials are mixed together with a powdered; 
formulation of the one or more carboxylic acids. ; 

11. A method according to claim 12, wherein the j 
one or more cellulosic materials are selected from the | 
group comprising wood chips and virgin pulp. 

i "i2, A method according to claim 10 or 11, where in j 
latex is added to the one or more cellulosic materials j 
arid the one or more carboxylic acids. j 

13. A method according to any one of claims X0 toj 
12, wherein mixing takes place in. a hammer mill. j 

14. A method of cleaning a fluid by contacting ; 
the fluid with a material comprising a base formed j 
substantially of cellulose fibres onto which is j 
adsorbed a composition comprising one or more aiiphaticj 
carboxylic acids having hydrocarbon chains consisting j 
of S to 20 carbon atoms, wherein one or more cellulosicj 
materials are mixed together with a powdered j 

: formulation of the one or more carboxylic acids. j 
' 15. A method according to claim 14, wherein the 

fluid is air. 

16. A method according to claim 15, wherein the 

fluid is water. 

17. A filter cartridge comprising a container 

i having a fluid input and a fluid output and including 
: therebetween a quantity of the material of any one of 
claims 1 to 6 . 
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LIQUID AND GAS PURIFICATION AND FILTRATION 

The present invention relates to the removal of 
5 organic and other pollutants from liquids and gases, 

and in particular, but not exclusively, to the removal 
of such pollutants by a filtration system- 

A number of strategies have been developed in the 1 
petrochemical industry for dealing with problems such 
0 as oil spillage and leakage, particularly at sea. Some 

methods, for example the use of detergents, simply aim 
to disperse the oil spillage as quickly as possible 
before too much damage has been done. It is, however, 
preferable to remove the oil from the water without 
15 allowing it to disperse, since there are many toxic 

components in the oil which may cause harm to the 
environment. It is known to provide a granular 
material based on cellulose, which has oil-absorbing 
properties , the material being in a form suitable for 
20 sprinkling onto an oil spillage* Once the oil has been 

absorbed, the material is gathered up and may be 
incinerated. 

Oil spillages are not the only environmental 
problem faced by the petrochemical industry. There are 
25 many situations where it is desirable to remove 

i components including organic pollutants (such as 

hydrocarbons) and heavy metal contaminants from 
produced water and water run-off before this water is 
' . Released as effluent. 

30 : It is also desirable to remove such pollutants 

; from liquids other than water and also from gases <e.g* 
' air) . 

According to a first aspect of the present 
invention; there is provided a material comprising a 
35 base formed substantially of cellulose fibres, onto 

which is adsorbed a composition comprising one or more 
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aliphatic carboxylic acids having hydrocarbon chains 
consisting of 8 to 20 carbon atoms. 

In preferred embodiments, the hydrocarbon chains \ 
of the one or more carboxylic acids consist of 10 to 18 
carbon atoms. Particularly effective carboxylic acids 
have been found to include stearic acid CH 3 (CH 2 ) L6 COOH 
and palmitic acid CH 3 (CH 3 ) ^COOH. 

According to a second aspect of the present 
invention, there is provided a method of producing a 
material comprising a base formed substantially of 
cellulose fibres onto which is adsorbed a composition 
comprising one or more aliphatic carboxylic acids 
having hydrocarbon chains consisting of 8 to 2 0 carbon 
atoms, wherein one or more cellulosic materials are 
mixed together with a powdered formulation of the one : 
or more carboxylic acids. 

The material of the first aspect of the present 
invention may be formed by mixing together one or more 
cellulosic materials, for example virgin pulp and wood; 
chips, together with the one or more carboxylic acids 
in powder form and, optionally, latex. The mixing is 
preferably undertaken in a hammer .mill, in which heat 
and friction assist the process whereby the carboxylic 
acid becomes adsorbed onto the cellulose fibres. It is 
thought that the carboxylic acids are adsorbed onto the 
surface of the cellulose fibres by way of the 
carboxyl -COOH functional group, either through 
hydrogen bonding or through the formation of cellulose 
esters containing an -O-CO-R group formed with the 
hydroxyl -OH groups on the cellulose rings. However 
the carboxylic acids are bonded to the cellulose 
fibres, the result is that the material of the first 
aspect of the present invention comprises cellulose 
fibres from which project hydrophobic hydrocarbon 
chains. When the material is applied to a mixture of : 
water and hydrocarbon pollutants, the hydrophobic 
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hydrocarbon tails of the carboxyiic acid residues serve 
to attract the hydrocarbon pollutants to the material 
and to repel water, thereby providing the required 
separation. The material, incorporating the" 
hydrocarbon pollutants, can then be gathered up and 
lfised as a fuels tock. 

According to a third aspect of the present 
invention, there is provided a filter material 
comprising a matrix in which is dispersed a granular 
formulation of the material according to the first 
aspect of the present invention. 

The matrix may be fabricated from a number of 
materials, including non-woven fibrous materials, open- 
cell foam materials or a cotton or viscose gauze. The 
unloaded matrix advantageously has a density not 
greater than 0.2Sgcm- 3 , and preferably from 0.01 to 
O.lSgcm-'. A particularly preferred matrix has a 
thickness of around 3mm and a density in the region of 
p.lgcm' 3 . The granular formulation of the material of 
the first aspect of the present invention may be 
incorporated into the matrix by bombardment across a " 
pressure gradient as described in E? 0 S04 214, the 
disclosure of which is hereby incorporated by reference 
into the present application. By incorporating the 
material of the first aspect of the present invention > 
into a matrix to form a filter material, the available : 
active surface area is increased so as to aid 
efficiency. Furthermore, dispersion of the material in 
the contaminated fluid is reduced because it is held 
within the matrix. in some embodiments, webs of the 
filter matrix are loaded to a density of around ikgnr 2 ,- 
a density of .92Skgm-» has been found to be particularly 
effective in certain circumstances. In other 
embodiments, a density of around O.Skgnr' has been found 
po be effective, particularly where the web of filter 
jnatrix has a thickness in the region of 3 or 4mm. Once 
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CLAIMS; • 

j 1. A material comprising a base formed 
substantially of cellulose fibres onto which is 
adsorbed a composition comprising one or more aliphatic 
5 . carboxylic acids having hydrocarbon chains consisting 
of 8 to 20: carbon atoms. 

2. A material as claimed in claim 1, wherein the : 
one or more aliphatic carboxylic acids have hydrocarbon 
chains consisting of 10 to 18 carbon atoms. 
10 3* A material as claimed in claim 1 or 2, 

wherein the one or more carboxylic acids are selected 
from the group comprising stearic acid and palmitic 
acid. 

4 - A filter material comprising a matrix in 
15. which is dispersed a granular formulation of the 

material claimed in claim 1, 2 or 3 . 

5. A filter material as claimed in claim 4, 
' wherein the matrix comprises a non-woven fibrous 
material . 

20, : 6. A filter material as claimed in claim 4, 

wherein the matrix comprises an open- cell foam 
, materials. 

7, A filter material as claimed in claim 4, 
: wherein the matrix comprises a cotton or viscose gauze. 
25 ; 8. A filter column comprising a hollow core upon 

which is mounted an alternating stack of filter plates 
arid discs of the filter material as claimed in any of 
■ claims .4 to 7, wherein the filter plates are adapted to 
. allow passage of fluid from a circumferential region of 
3 0 : the filter column to the hollow core by way of the 
discs of filter material. 

9. A filter cartridge comprising a hollow core 
abound which is wrapped one or more layers of a filter 
material as claimed in any one of claims 4 to 7 . 
35. 10 . A filter pod comprising a casing internally 

divided into two chambers by a carrier which supports 



WO 97/43028 PCT/GB97/01319 

-22- 

ac least one filter carcridge as claimed in claim S, 
the carrier and the at least one cartridge being 
arranged so that fluid car. only pass from one chamber 
to the other by passing through both the hollow tubular 
core and the filter material of the at least one 
cartridge- ; 

11. A method of producing a material comprising 
base formed substantially of cellulose fibres onto 

which is adsorbed a composition comprising one or more 
10 aliphatic carboxylic acids having hydrocarbon chains 

consisting of 8 to 20 carbon atoms, wherein one or more 
cellulosic materials are mixed together with a powdered 
formulation of the one or more carboxylic acids. 

12 . A method according to claim 11, wherein the 
15 ohe or more cellulosic materials are selected from the 

group comprising wood chips and virgin pulp- 

13* A method according to claim 11 or 12, wherein 
latex is added to the one or more cellulosic materials ■ 
and the one or more carboxylic acids. 
20 14 * A method according to any one of claims 11 to 

13, wherein mixing takes place in a hammer mill. 

15 . A method of cleaning a fluid by contacting 
the fluid with a material comprising a base formed 
substantially of cellulose fibres onto which is 
25 adsorbed a composition comprising one or more aliphatic 

carboxylic acids having hydrocarbon chains consisting 
of 8 to 2 0 carbon atoms, wherein one or more cellulosic 
materials are mixed together with a powdered 
formulation of the one or more carboxylic acids. 
30 16 . A method according to claim 15, wherein the 

fluid is air. 

17. A method according to claim 15, wherein the 
fluid is water. 

i 

18. A filter cartridge comprising a container 
35 having a fluid input and a fluid output and including 

therebetween a quantity of the material of claim 1,2 
; ; or 3 . 
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1 -3 as received on 20/07/1 998 with letter of 1 7/07/1 998 

Claims, No.: 

1-17 as received on 20/07/1 998 with letter of 1 7/07/1 998 

Drawings, sheets: 

1 -9 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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1. Statement 

Novelty (N) Yes: Claims 4-17 

No: Claims 1-3 

Inventive step (IS) Yes: Claims 

No: Claims 1-17 

Industrial applicability (I A) Yes: Claims 1-17 

No: Claims 



2. Citations and explanations 
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1. DE-A-2 358 808 (D1) discloses a filter material (a material which is placed in a 
container and serves for filtering out contaminants from a fluid which is passed 
through the container is nothing else than a filter material; see D1, page 6, lines 9- 
13) comprising a matrix (Chambers English Dictionary: matrix = "that in which 
anything is embedded", eg a container) in which is dispersed a granular formula- 
tion of a material (according to eg claim 1 of D1 the modified cellulose mass is 
formed into small sized particles ["kleinteilig"]; it does not seem that there is a 
difference between "small sized particles" and a "granular formulation") compris- 
ing a base formed substantially of cellulose fibres onto which is adsorbed a 
composition comprising one or more aliphatic carboxylic acids having hydrocar- 
bon chains consisting of 8 to 20 carbon atoms (see (D1), claim 1 and p.5, lines 1- 
5 and Example 16). 

Claim 1 thus seems to lack novelty (Art.33(2) PCT). 

However, even if a difference could be seen between the small sized particles of 
D1 and the "granular formulation" of claim 1, this difference would not be based 
on an inventive step under Art. 33(3) PCT. 

With regard to the handling and to the fluidic conditions (especially with regard to 
the pressure drop) the pelletization of filtering materials which are placed in a 
container and the filter activity of which is due to the adhesion of the components 
to be filtered (adsorption, absorption) to the surface of this material is usual. It is, 
therefore, evident for the skilled person to form pellets or granules from such a 
mass, if it has to be placed as a filtering fixed bed into a container. 

2. The subject-matter of Independent method claim 10 differs from the teaching of 
(D1) on account only of the fact that the carboxylic acid is in powder form. In the 
absence, however, of any surprising effect (the advantages and disadvantages 
linked with the deposition of the carboxylic acid in dissolved form and in powder 
form, respectively, are well known in the art and consequently not surprising) 
attaching to this step, it does not represent an inventive advance over the process 
of (D1). Claim 1 1 thus lacks inventive step (Art.33(3) PCT). 

Analogous arguments apply to the subject-matter of independent method (use) 
claim 15. 

3. With regard to document (D1) and the general knowledge of the man skilled in the 
art, the dependent claims do not appear to contain any features which, in combi- 
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nation with the features of any claim to which they refer, meet the requirements of 
the PCT in respect of novelty or inventive step. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



